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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your
Microchip products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be
refined and enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@mail.microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150.
We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

e Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)
¢ The Microchip Corporate Literature Center; U.S. FAX: (480) 792-7277

When contacting a sales office or the literature center, please specify which device, revision of silicon and data sheet (include
literature number) you are using.

Customer Notification System

Register on our web site at www.microchip.com/cn to receive the most current information on all of our products.

DS41236E-page 6 © 2009 Microchip Technology Inc.



PIC12F508/509/16F505

NOTES:
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4.2 Program Memory Organization
For The PIC16F505

The PIC16F505 device has a 11-bit Program Counter
(PC) capable of addressing a 2K x 12 program memory
space.

The 1K x 12 (0000h-03FFh) for the PIC16F505 are
physically implemented. Refer to Figure 4-2.
Accessing a location above this boundary will cause a
wrap-around within the first 1K x 12 space. The
effective Reset vector is at 0000h (see Figure 4-2).
Location 03FFh contains the internal oscillator
calibration value. This value should never be
overwritten.

FIGURE 4-2: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC16F505
PC<11:0> |
CALL, RETLW 12
Stack Level 1
Stack Level 2
1 Reset Vector® 0000h
g e
Eo
o O
=8| L __ _ _ _ _ _ ] 01FFh
g” 0200h
D
On-chip Program
Memory
Y 1024 Words 03FFh
- 0400h
—
7FFh

Note 1: Address 0000h becomes the
effective Reset vector. Location
03FFh contains the MOVLW XX
internal oscillator calibration value.

4.3 Data Memory Organization

Data memory is composed of registers or bytes of
RAM. Therefore, data memory for a device is specified
by its register file. The register file is divided into two
functional groups: Special Function Registers (SFR)
and General Purpose Registers (GPR).

The Special Function Registers include the TMRO
register, the Program Counter (PCL), the STATUS
register, the 1/O registers (ports) and the File Select
Register (FSR). In addition, Special Function Registers
are used to control the I/O port configuration and
prescaler options.

The General Purpose Registers are used for data and
control information under command of the instructions.

For the PIC12F508/509, the register file is composed of
7 Special Function Registers, 9 General Purpose
Registers and 16 or 32 General Purpose Registers
accessed by banking (see Figure 4-3 and Figure 4-4).

For the PIC16F505, the register file is composed of 8
Special Function Registers, 8 General Purpose
Registers and 64 General Purpose Registers accessed
by banking (Figure 4-5).

43.1 GENERAL PURPOSE REGISTER
FILE

The General Purpose Register file is accessed, either
directly or indirectly, through the File Select Register
(FSR). See Section 4.9 “Indirect Data Addressing:
INDF and FSR Registers”.

DS41236E-page 18
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4.4 STATUS Register For example, CLRF STATUS, will clear the upper three
) ) ] ) ) bits and set the Z bit. This leaves the STATUS register
This register contains the arithmetic status of the ALU, as 000u uluu (where u = unchanged).

the Reset status and the page preselect bit. o
Therefore, it is recommended that only BCF, BSF and

The STATUS register can be the destination for any MOVWF instructions be used to alter the STATUS regis-
instruction, as with any other register. If the STATUS ter. These instructions do not affect the Z, DC or C bits
register is the destination for an instruction that affects from the STATUS register. For other instructions which
the Z, DC or C bits, then the write to these three bits is do affect Status bits, see Section 8.0 “Instruction Set
disabled. These bits are set or cleared according to the Summary”.

device logic. Furthermore, the TO and PD bits are not
writable. Therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

REGISTER 4-1: STATUS REGISTER (ADDRESS: 03h) (PIC12F508/509)

R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
GPWUF — p0 | T | P | z |  bc c
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 7 GPWUF: GPIO Reset bit

1 = Reset due to wake-up from Sleep on pin change
0 = After power-up or other Reset

bit 6 Reserved: Do not use

bit 5 PAO: Program Page Preselect bits()
1 = Page 1 (200h-3FFh)
0 = Page 0 (000h-1FFh)
Each page is 512 bytes.
Using the PAO bit as a general purpose read/write bit in devices which do not use it for program page preselect is
not recommended, since this may affect upward compatibility with future products.
bit 4 TO: Time-Out bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred

bit 3 PD: Power-Down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction
bit 2 Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero

bit 1 DC: Digit Carry/Borrow bit (for ADDWF and SUBWF instructions)
ADDWF :
1 = A carry from the 4th low-order bit of the result occurred
0 = A carry from the 4th low-order bit of the result did not occur
SUBWE :
1 = A borrow from the 4th low-order bit of the result did not occur
0 = A borrow from the 4th low-order bit of the result occurred

bit 0 C: Carry/Borrow bit (for ADDWF, SUBWF and RRF, RLF instructions)
ADDWEF : SUBWE : RRF Or RLF:
1 = A carry occurred 1 = A borrow did not occur Load bit with LSb or MSb, respectively
0 = A carry did not occur 0 = A borrow occurred

Note 1: This bitis used on the PIC12F509. For code compatibility do not use this bit on the PIC12F508.

DS41236E-page 22 © 2009 Microchip Technology Inc.
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DIRECT/INDIRECT ADDRESSING (PIC16F505)

FIGURE 4-8:
(FSR) Direct Addressing Indirect Addressing
6 5 4 (opcode) 0 6 5 4 (FSR) 0
Bank Select Locati0n|Se|ect | Bank | L on Sel
N _ an ocation Select
> 00 01 10 , 1 4_/
00h
Addresses
map back to
addresses
in Bank 0.
Data OFh I
Memory®  10h v
1Fh 3Fh 5Fh 7Fh
Bank O Bank 1 Bank 2 Bank 3
Note 1: For register map detail, see Section 4.3 “Data Memory Organization”.

© 2009 Microchip Technology Inc.
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FIGURE 6-3: TIMERO TIMING: INTERNAL CLOCK/PRESCALE 1:2
FP?ogram 1Q1/Q2|Q3|Q4. Q1] Q2|Q3]Q4; Q1| Q2|Q3|Q4 ,Q1|Q2|Q3|Q4; Q1] Q2|Q3| Q4. Q1| Q2]Q3|Q4; Q1/Q2|Q3|Q4, Q1|Q2|Q3|Q4,
Counter) {__PC—1 ) PC N Pc+i Y PC+2 Y PC+3 Y _PC+d Y __PCi5 Y __PCi6 )
'ngtt(’:HCtiO“ ! MOVWF TMRO MOVF TMRO,W MOVF TMRO,W 'MOVF TMRO,W MOVF TMRO,W 'MOVF TMRO,W ' !
Timero (10 ¥ . T0+1 X . NTO . ) > . NTO+1 .
Instruction | : : : : : : : :
ectn . ST RS b

Write TMRO | Read TMRO | Read TMRO | Read TMRO | Read TMRO ' Read TMRO !
executed reads NTO reads NTO reads NTO reads NTO + 1 reads NTO + 2

TABLE 6-1: REGISTERS ASSOCIATED WITH TIMERO

Value on Value on
Address Name Bit 7 Bit 6 Bit 5 Bit4 | Bit3 | Bit2 | Bitl | Bit0 Power-On All Other

Reset Resets
01lh TMRO Timer0 — 8-bit Real-Time Clock/Counter XXXX XXXX | uuuu uuuu
N/A OPTION® GPWU | GPPU | TOCS | TOSE | PSA | PS2 | PS1 | PSO | 1111 1111 | 1111 1111
N/A OPTION®@ RBWU | RBPU | TOCS | TOSE | PSA | PS2 | PS1 | PSO | 1111 1111 | 1111 1111
N/A TRISGPIOD: @) | — — | I/O Control Register --11 1111 | --11 1111
N/A TRISC@: @) — — RC5 | RC4 | RC3 | RC2 | RC1 | RCO | --11 1111 | --11 1111

Legend: Shaded cells are not used by Timer0. — = unimplemented, x = unknown, u = unchanged.
Note 1. PIC12F508/509 only.

2. PIC16F505 only.

3:  The TRIS of the TOCKI pin is overridden when TOCS = 1.

DS41236E-page 36 © 2009 Microchip Technology Inc.
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6.2 Prescaler EXAMPLE 6-1: CHANGING PRESCALER
An 8-bit counter is available as a prescaler for the (TIMERO — WDT)
Timer0 module or as a postscaler for the Watchdog CLRWDT jClear WDT
) . . CLRF TMRO ;Clear TMRO & Prescaler
Timer (WDT), respectively (see Section 7.6 “Watch- MOVLW 00xx1111'b ;These 3 lines (5, 6, 7)
dog Timer (WDT)"). For simplicity, this counter is OPTION ;are required only if
being referred to as “prescaler” throughout this data ;desired
sheet. CLRWDT ;PS<2:0> are 000 or 001
- MOVLW 1‘00xx1xxx’b ;Set Postscaler to
Note: T_he prescaler may be used by either the OPTION .desired WDT rate
TimerO module or the WDT, but not both.
Thus, a prescaler assignment for the To change the prescaler from the WDT to the Timer0
Timer0 module means that there is no module, use the sequence shown in Example 6-2. This
prescaler for the WDT and vice versa. sequence must be used even if the WDT is disabled. A
The PSA and PS<2:0> bits (OPTION<3:0>) determine CLRWDT instruction should be executed before

prescaler assignment and prescale ratio. switching the prescaler.

e s o Tt e IO xapLE 62 CHANGING PRESCALER
9 9 9 ' : (WDT — TIMERO)

BSF 1, x, etc.) will clear the prescaler. When assigned

to WDT, a CLRWDT instruction will clear the prescaler CLRWDT iClear WDT and

along with the WDT. The prescaler is neither readable iprescaler

nor writable. On a Reset, the prescaler contains all ‘0’s. MOVLW  'xxxx0xxx' jSelect TMRO, new
iprescale value and

6.2.1 SWITCHING PRESCALER N selock source

ASSIGNMENT

The prescaler assignment is fully under software control
(i.e., it can be changed “on-the-fly” during program
execution). To avoid an unintended device Reset, the
following instruction sequence (Example 6-1) must be
executed when changing the prescaler assignment
from TimerO to the WDT.

DS41236E-page 38 © 2009 Microchip Technology Inc.
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FIGURE 6-5: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER®: (@

Tcy (= Foscl4)

(GP2/RC5)/TOCKI
pin

xcZ
c<

Sync
2

\i

Cycles

PSA

Data Bus

8

TMRO Reg

Watchdog
Timer

xXCcZ

> 8-bit Prescaler

—— PS<2:0>

T

WDT Enable bit

Y

WDT
Time-out

MUX  ——PSA

Note 1: TOCS, TOSE, PSA, PS<2:0> are bits in the OPTION register.
2: TOCKI is shared with pin RC5 on the PIC16F505 and pin GP2 on the PIC12F508/509.

© 2009 Microchip Technology Inc.
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7.9 Power-down Mode (Sleep)

A device may be powered down (Sleep) and later
powered up (wake-up from Sleep).

7.9.1 SLEEP

The Power-Down mode is entered by executing a
SLEEP instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the TO bit (STATUS<4>) is set, the PD
bit (STATUS<3>) is cleared and the oscillator driver is
turned off. The I/O ports maintain the status they had
before the SLEEP instruction was executed (driving
high, driving low or high-impedance).

Note: A Reset generated by a WDT time-out
does not drive the MCLR pin low.

For lowest current consumption while powered down,
the TOCKI input should be at VDD or Vss and the
(GP3/RB3)/MCLR/VPP pin must be at a logic high
level if MCLR is enabled.

7.9.2 WAKE-UP FROM SLEEP

The device can wake-up from Sleep through one of
the following events:

1. An external Reset input on (GP3/RB3)/MCLR/
VPP pin, when configured as MCLR.

2. A Watchdog Timer time-out Reset (if WDT was
enabled).

3. A change on input pin GPO/RB0O, GP1/RB1,
GP3/RB3 or RB4 when wake-up on change is
enabled.

These events cause a device Reset. The TO, PD and
GPWUF/RBWUF bits can be used to determine the
cause of device Reset. The TO bit is cleared if a WDT
time-out occurred (and caused wake-up). The PD bit,
which is set on power-up, is cleared when SLEEP is
invoked. The GPWUF/RBWUF bit indicates a change
in state while in Sleep at pins GP0O/RBO, GP1/RB1,
GP3/RB3 or RB4 (since the last file or bit operation on
GP/RB port).

Note:  Caution: Right before entering Sleep,
read the input pins. When in Sleep, wake-
up occurs when the values at the pins
change from the state they were in at the
last reading. If a wake-up on change
occurs and the pins are not read before re-
entering Sleep, a wake-up will occur
immediately even if no pins change while
in Sleep mode.

The WDT is cleared when the device wakes from
Sleep, regardless of the wake-up source.

7.10 Program Verification/Code
Protection

If the code protection bit has not been programmed, the
on-chip program memory can be read out for
verification purposes.

The first 64 locations and the last location (OSCCAL)
can be read, regardless of the code protection bit
setting.

The last memory location can be read regardless of the
code protection bit setting on the PIC12F508/509/
16F505 devices.

7.11 ID Locations

Four memory locations are designated as ID locations
where the user can store checksum or other code
identification numbers. These locations are not
accessible during normal execution, but are readable
and writable during Program/Verify.

Use only the lower 4 bits of the ID locations and always
program the upper 8 bits as ‘0’s.

7.12 In-Circuit Serial Programming™

The PIC12F508/509/16F505 microcontrollers can be
serially programmed while in the end application circuit.
This is simply done with two lines for clock and data,
and three other lines for power, ground and the
programming voltage. This allows customers to manu-
facture boards with unprogrammed devices and then
program the microcontroller just before shipping the
product. This also allows the most recent firmware, or
a custom firmware, to be programmed.

The devices are placed into a Program/Verify mode by
holding the GP1/RB1 and GPO/RBO pins low while
raising the MCLR (VPP) pin from VIL to VIHH (See
programming specification). GP1/RB1 becomes the
programming clock and GPO/RBO becomes the
programming data. Both GP1/RB1 and GPO/RBO are
Schmitt Trigger inputs in this mode.

After Reset, a 6-bit command is then supplied to the
device. Depending on the command, 14 bits of program
data are then supplied to or from the device, depending
if the command was a Load or a Read. For complete
details of serial programming, please refer to the
PIC12F508/509/16F505 Programming Specifications.

A typical In-Circuit Serial Programming connection is
shown in Figure 7-15.

© 2009 Microchip Technology Inc.
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ADDWF Add W and f BCF Bit Clear f
Syntax: [ label ] ADDWF f,d Syntax: [label] BCF fb
Operands: 0<f<3l Operands: 0<f<31
de [0,1] 0<b<s7
Operation: (W) + (f) — (dest) Operation: 0 — (f<b>)
Status Affected: C, DC, Z Status Affected: None
Description: Add the contents of the W register Description: Bit ‘b’ in register ‘f’ is cleared.
and register ‘f’. If ‘d’ is’0’, the result
is stored in the W register. If ‘d’ is
‘1", the result is stored back in
register ‘f'.
ANDLW AND literal with W BSF Bit Set f
Syntax: [label] ANDLW  k Syntax: [label] BSF fb
Operands: 0<k<255 Operands: 0<f<3l
Operation:  (W).AND. (K) — (W) 0<b<7
Status Affected: Z Operation: 1 — (f<b>)
Description: The contents of the W register are Status Affected:  None
AND’ed with the eight-bit literal ‘k’. Description: Bit ‘b’ in register ‘f’ is set.
The result is placed in the W
register.
ANDWF AND W with f BTFSC Bit Test f, Skip if Clear
Syntax: [label] ANDWF fd Syntax: [label] BTFSC f,b
Operands: 0<f<31 Operands: 0<f<3l
de [0,1] 0<bs<s7
Operation: (W) .AND. (f) — (dest) Operation: skip if (f<b>) = 0
Status Affected: Z Status Affected: None
Description: The contents of the W register are Description: If bit ‘b in register 'f’ is *0’, then the

AND’ed with register ‘f'. If ‘'d’" is ‘0’,

the result is stored in the W register.

If ‘d"is ‘1", the result is stored back
in register ‘f'.

next instruction is skipped.

If bit ‘b’ is ‘0, then the next instruc-
tion fetched during the current
instruction execution is discarded,
and a NOP is executed instead,
making this a two-cycle instruction.

© 2009 Microchip Technology Inc.
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DECF Decrement f

Syntax: [label] DECF fd

Operands: 0<f<31l
de [0,1]

Operation: (f)— 1 — (dest)

Status Affected: Z

Description: Decrement register ‘. If ‘'d’ is ‘0,
the result is stored in the W
register. If ‘d’ is ‘1’, the result is
stored back in register ‘f’.

DECFSZ Decrement f, Skip if O

Syntax: [label] DECFSz fd

Operands: 0<f<3l
de [0,1]

Operation: H-1—->d; skipifresult=0

Status Affected: None

Description: The contents of register ‘f’ are
decremented. If ‘'d’ is ‘0’, the result
is placed in the W register. If ‘d’ is
‘1", the result is placed back in
register ‘f'.
If the result is ‘07, the next instruc-
tion, which is already fetched, is
discarded and a NOP is executed
instead making it a two-cycle
instruction.

GOTO Unconditional Branch

Syntax: [label] GOTO k

Operands: 0<k<511

Operation: k — PC<8:0>;
STATUS<6:5> — PC<10:9>

Status Affected: None

Description: GOTO is an unconditional branch.

The 9-bit immediate value is
loaded into PC bits <8:0>. The
upper bits of PC are loaded from
STATUS<6:5>. GOTO is a two-
cycle instruction.

INCF Increment f

Syntax: [label] INCF fd

Operands: 0<f<31
de [0,1]

Operation: (f) + 1 — (dest)

Status Affected: Z

Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘'d’ is
‘1", the result is placed back in
register ‘f'.

INCFSZ Increment f, Skip if 0

Syntax: [label] INCFSz f.d

Operands: 0<f<31l
de [0,1]

Operation: (f) + 1 — (dest), skip if result = 0

Status Affected: None

Description: The contents of register ‘" are
incremented. If ‘d’ is ‘0, the result
is placed in the W register. If ‘d’ is
‘1", the result is placed back in
register ‘f'.
If the result is ‘0’, then the next
instruction, which is already
fetched, is discarded and a NOP is
executed instead making it a
two-cycle instruction.

IORLW Inclusive OR literal with W

Syntax: [label] IORLW k

Operands: 0<k<255

Operation: (W) .OR. (k) = (W)

Status Affected: Z

Description: The contents of the W register are

OR’ed with the eight-bit literal ‘k’.
The result is placed in the
W register.

© 2009 Microchip Technology Inc.
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9.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full
range of hardware and software development tools:
« Integrated Development Environment
- MPLAB® IDE Software
» Assemblers/Compilers/Linkers
- MPASM™ Assembler
- MPLAB C18 and MPLAB C30 C Compilers

- MPLINK™ Object Linker/
MPLIB™ Obiject Librarian

- MPLAB ASM30 Assembler/Linker/Library
e Simulators

- MPLAB SIM Software Simulator
« Emulators

- MPLAB ICE 2000 In-Circuit Emulator

- MPLAB REAL ICE™ In-Circuit Emulator
« In-Circuit Debugger

- MPLABICD 2
» Device Programmers

- PICSTART® Plus Development Programmer

- MPLAB PM3 Device Programmer

- PICkit™ 2 Development Programmer

» Low-Cost Demonstration and Development
Boards and Evaluation Kits

9.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8/16-bit micro-
controller market. The MPLAB IDE is a Windows®
operating system-based application that contains:
« A single graphical interface to all debugging tools

- Simulator

- Programmer (sold separately)

- Emulator (sold separately)

- In-Circuit Debugger (sold separately)
« A full-featured editor with color-coded context
< A multiple project manager

* Customizable data windows with direct edit of
contents

« High-level source code debugging

« Visual device initializer for easy register
initialization

* Mouse over variable inspection

» Drag and drop variables from source to watch
windows

« Extensive on-line help

« Integration of select third party tools, such as
HI-TECH Software C Compilers and IAR
C Compilers

The MPLAB IDE allows you to:

« Edit your source files (either assembly or C)

¢ One touch assemble (or compile) and download
to PIC MCU emulator and simulator tools
(automatically updates all project information)

« Debug using:
- Source files (assembly or C)
- Mixed assembly and C
- Machine code

MPLAB IDE supports multiple debugging tools in a
single development paradigm, from the cost-effective
simulators, through low-cost in-circuit debuggers, to
full-featured emulators. This eliminates the learning
curve when upgrading to tools with increased flexibility
and power.

© 2009 Microchip Technology Inc.
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TABLE 10-5: TIMING REQUIREMENTS - PIC12F508/509/16F505
Standard Operating Conditions (unless otherwise specified)
AC Operating Temperature -40°C < TA < +85°C (industrial)

CHARACTERISTICS

-40°C < TA £ +125°C (extended)

Operating Voltage VDD range is described in Section 10.1 "Power-on Reset (POR)"

P;a\::m Sym. Characteristic Min. | Typ® | Max. | Units
17 TosH2i0V  |0SC1T (Q1 cycle) to Port Out Valid@: ) — — 100* ns
18 TosH2i0l  |0SC1T (Q2 cycle) to Port Input Invalid (1/O in hold time)(z) 50 — — ns
19 TioV2osH |Port Input Valid to OSC1T (1/0 in setup time) 20 — — ns
20 TIoR Port Output Rise Time® — 10 25%* ns
21 TioF Port Output Fall Time® — 10 25% ns

* These parameters are characterized but not tested.

** These parameters are design targets and are not tested.
Data in the Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design

Note 1:

guidance only and are not tested.
2: Measurements are taken in EXTRC mode.
3: See Figure 10-3 for loading conditions.

FIGURE 10-6:

RESET, WATCHDOG TIMER AND DEVICE RESET TIMER TIMING —
PIC12F508/509/16F505

VDD / ”
: ¢
) »
MCLR / \ /
: ;~— 80—, «
Internal ! ! ”
POR ' ! . :
. . : ' 2 32
DRT :
Timeout® ! .
' ' ! & '
Internal X »
Reset :
Watchdog ; : : : () :
Timer ' , , ! !
Reset ! ! ! . )
: | ' ——: 31 '——
! — 34 — 3 e
1/0 pin® ' I . 32
Note 1. 1/O pins must be taken out of High-Impedance mode by enabling the output drivers in software.

2:  Runsin MCLR or WDT Reset only in XT, LP and HS (PIC16F505) modes.
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FIGURE 10-7: TIMERO CLOCK TIMINGS — PIC12F508/509/16F505
TOCKI S&k f
40 2 a1
: 42 '

TABLE 10-7: TIMERO CLOCK REQUIREMENTS - PIC12F508/509/16F505

Standard Operating Conditions (unless otherwise specified)
Operating Temperature -40°C < TA < +85°C (industrial)

AC CHARACTERISTICS -40°C < TA < +125°C (extended)
Operating Voltage VDD range is described in

Section 10.1 "Power-on Reset (POR)"

Pilr:m Sym. Characteristic Min. Typ(l) Max.| Units Conditions
40 TtOH |TOCKI High Pulse |No Prescaler 0.5 Tey + 20* — — ns
Width With Prescaler 10* — | = | ns
41 TtOL |TOCKI Low Pulse No Prescaler 0.5 Tey + 20* — — ns
Width With Prescaler 10* — | — | ns
42 TtOP | TOCKI Period 20orTcy + 40N | — — ns |[Whichever is greater.
N = Prescale Value
1, 2, 4,..., 256)

* These parameters are characterized but not tested.

Note 1: Data inthe Typical (“Typ”) column is at 5V, 25°C unless otherwise stated. These parameters are for design
guidance only and are not tested.
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FIGURE 11-6: MAXIMUM WDT IpD vs. VDD OVER TEMPERATURE
25.0 _
Typical: Statistical Mean @25°C :
Maximum: Mean (Worst-Case Temp) + 3¢ :
0.0 (-40°Ct012l5°C) N ]
| Max. 125°C
150 ---------------
E!
[a]
o : : : : : : :
Max. 85°C
LS s T LR LT e YN
0.0
2.0 2.5 3.0 35 4.0 4.5 5.0 55
VDD (V)
FIGURE 11-7: WDT TIME-OUT or DEVICE RESET TIMER vs. VDb OVER TEMPERATURE (NO
WDT PRESCALER)®
50
: : : : Typical: Statistical Mean @25°C
45 NG - Max. 125°C oo R S Maximum: Mean (Worst-Case Temp) + 3 |. .
; : : ' (-40°C to 125°C)
AQ bevemmmmeeaaa e B S S
Max. 85°C
T o e
1 1 T e e
m
E
DI B T e e U
=
'_
20 - T REEEEETE e T : : Fe T ——
Min. -40°C
15 f---mmmmmnes R O prmsssmmnee 'S """"""""""""""" Frmssmmmnene ATt
L0 frrmmmmmmm e Frrmememes 'é """"""""""""""" LA ATttt
S R e L] LA ': """"""""""""""" LA ATTtmttmmmmees
0
2.0 2.5 3.0 35 4.0 4.5 5.0 5.5
VDD (V)

Note 1. Device Reset Timer (DRT) values are for case of Reset of power-up. Table 7-6 shows DRT values for

the case of other types of Reset events.
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FIGURE 11-12: TTL INPUT THRESHOLD VIN vs. VDD

1.7

Typical: Statistical Mean @25°C
15 e Maximum: Mean (Worst-Case Temp) + 3¢ [r======mdrmsmmsssssssmeeses
(-40°C to 125°C)

T T Tt S L SR AU .

S -

z 11 :

> Min. 12’V
0.9

0.7

0.5

2.0 25 3.0 3.5 4.0 45 5.0 5.5
VDD (V)

FIGURE 11-13: SCHMITT TRIGGER INPUT THRESHOLD VIN vs. VDD

4.0

: : ViH Max. 125°C
Typical: Statistical Mean @25°C : H H

3.5 frmene- Maximum: Mean (Worst-Case Temp) + 30 |- ;. ................ ;. ................ ;. ............. CITCEVCETTLETTEr
(-40°C to 125°C)

: i . : ViH Min. -40°C
I S— S S SR - e e i—

........................................

X S A— — — o -

VIN (V)

20 ................ .............. , ................ , ............... ., .................
: : : : H : VIL Max. -40°C

15 feeneneees VIL Min. 125°C -1

1.0

0.5

2.0 2.5 3.0 35 4.0 4.5 5.0 5.5
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FIGURE 11-14: TYPICAL INTOSC FREQUENCY CHANGE vs VDD (25°C)

5

H
.

Change from Calibration (%)
o
—
H
H

VoD (V)

FIGURE 11-15: TYPICAL INTOSC FREQUENCY CHANGE vs VDD (-40°C)

5

Change from Calibration (%)
o

-3 1 . -
4T L
-5
2 25 3 35 4 4.5 5 5.5
VDD (V)
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8-Lead Plastic Small Outline (SN) — Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

ot

| AN [

/— SILK SCREEN
—>| |—— X1
RECOMMENDED LAND PATTERN
Units MILLIMETERS

Dimension Limits| MIN_ [ NOM | MAX

Contact Pitch E 1.27 BSC

Contact Pad Spacing C 5.40

Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2057A
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14-Lead Plastic Dual In-Line (P)

— 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

NOTE 1
x .

™

N

N\
N

SR

L;AL;AHJJ'MJHH'MJ

D

~ >

Al—

—— b1
b e |-
Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .735 .750 775
Tip to Seating Plane L 115 1130 .150
Lead Thickness .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB — - 430

Notes:

1. Pin 1 visual index feature may vary, but must be located with the hatched area.

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-005B

DS41236E-page 98

© 2009 Microchip Technology Inc.



PIC12F508/509/16F505

16-Lead Plastic Quad Flat, No Lead Package (MG) - 3x3x0.9 mm Body [QFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

SEATING PLANE
(A3) |

2X
NJoa5[C |y// e
015 = NOTE 1
TOP VIEW
* //10.10|C
L_ N I “—A— J——

~—[@[010@]c[A[s]

(DATUM B) —— el o
ﬁ NOTE 1
' I\\ N 1
|'$|0.10@|C|A|B|¢ N \\\\ (DATUM A)
il

E2 -

]

? K

-

16X b

0.10M|C
0.0s(M|C

BOTTOM VIEW

Microchip Technology Drawing C04-142A Sheet 1 of 2
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